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взвешивания, на которую оказывала бы воздействие величина тягового 
усилия. Дополнительный датчик компенсирует наклон машины на 
склонах. Тем самым, все условия для высокочастотного онлайн-
взвешивания выполняются, так что ZG-TS ProfisPro – это первый 
прицепной распределитель с функцией онлайн-взвешивания. 
Сигнал онлайн-взвешивания используется для нескольких функций. 
Так, он служит не только для постоянной онлайн-калибровки нормы 
внесения, но и для интеллектуального менеджмента заполнения, а также 
для надежной регулировки тормозного усилия при быстром движении по 
общественным дорогам. 
Для безопасного движения с высокой скоростью и различной нагрузкой 
должна осуществляться автоматическая регулировка тормозного усилия в 
зависимости от нагрузки. На новых ZG-TS 01 AMAZONE использует для 
этого тормозную систему с электронным регулятором (EBS). Для 
определения тормозного усилия в зависимости от нагрузки эта тормозная 
система получает также сигнал от нового онлайн-взвешивающего устройства. 
Так как система взвешивания непрерывно определяет оставшееся количество 
в бункере, автоматически адаптируется тормозное усилие. Таким образом, на 
всех участках нагрузки возможно плавное торможение. Итак, распределитель 
ZG-TS 01 отвечает всем требованиям нового одобрения типа EU. 
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Agriculture in the modern age is changing rapidly. Rising global population 
and shifting trade policies affect the pricing, supply chain, and delivery of food 
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products. Meanwhile, consumer preferences, especially in western countries, 
are shifting toward organic and sustainably-produced products and produce that 
require more attention, data, and labor. These growing and changing demands 
need to be met by an agriculture industry. 
Many farmers are facing a dilemma between wanting to produce more, 
higher-quality crops and finding the workers to plant, maintain, and harvest 
those crops. This tension isn’t new in agriculture. Modern agriculture is no dif-
ferent. In the face of labor shortages, farmers are turning to technology to make 
farms more efficient and automate the crop production cycle. 
The growing interest in technology and automation is apparent in venture 
capital investments for ag tech startups. These startups are addressing every as-
pect of the agriculture value chain. Some place remote sensors in the field to 
collect hyper-local data about growing conditions. Others create software to 
manage seed, soil, fertilizer, and irrigation, and make predictions about timing 
and yield. Some startups use drones to monitor conditions remotely and even 
apply fertilizers, pesticides and other treatments from above. A growing 
number of companies are working on agricultural robotics to build autonomous 
tractors, combines, and even fruit and vegetable picking robots. 
For example, CropX is a company that installs soil sensors, which are con-
nected across a farm using Bluetooth, a cellular network, or some other type of 
connection, throughout the field to alert growers when soil conditions are out-
side the ordinary. A farmer might receive a notification that there are lower 
moisture levels in a certain part of the field. Giving that information in real 
time, the farmer has an opportunity to correct the issue (in irrigation systems), 
to produce higher-quality and larger yields. Similar Internet of Things (IoT) 
sensor technology has applications in storage safety as well. OPI Systems’ sen-
sors for silos and elevators, for instance, track conditions and send alerts when 
heat or moisture might damage grain, or when a fire is possible. 
It’s not hard to see the value of small, connected devices throughout the 
farm for increasing efficiency and safety. It’s no wonder growers have taken to 
IoT so strongly. According to Business Insider, IoT device installations in agri-
cultural settings are expected to increase at a 20 % annual compound rate over 
the next few years. With more accurate and timely data, growers can spend less 
time out in the field assessing and diagnosing conditions, and more time work-
ing on solutions. 
The data from these IoT sensors, combined with information about seed, 
fertilizer, pesticide, rainfall and other factors, presents a compelling use case 
for software to optimize and predict growing conditions. Running a farm is a 
complex operation, with dozens of factors affecting every decision. Software 
can also automate the frustrating task of resource tracking and management. 
For instance, some software and apps enable growers to record all field applica-
tions and then track these resources from the field to multiple storage locations 
and then to the elevator. 
304 
Software can also automate the frustrating task of resource tracking and 
management. For instance, some software and apps enable growers to record all 
field applications and then track these resources from the field to multiple stor-
age locations and then to the elevator.  
There have been significant advancements in automating tasks on the farm 
by smaller innovative companies. DOT Technology Corp’s autonomous, die-
sel-powered seeder follows predefined paths to sow an entire field without any 
human intervention. Rowboat is another company that has developed autono-
mous vehicles that can apply nitrogen between rows of corn and even sow 
cover crops under mature corn late in the season, before harvest. 
IoT and farm management software are currently available and growing in 
popularity and sophistication. The next big frontier in agricultural automation is 
machines and robots that can do the work for humans. While most of these applica-
tions aren’t fully commercially available or are too expensive currently for wide-
spread use, many companies are racing to develop autonomous machines that are 
cost effective and reliably complete farm tasks throughout the growing cycle. 
Perhaps the most iconic image of farm automation is the self-driving tractor. 
Since 1991, John Deere has been working on autonomy for its tractors. While 
many of its newer models have autonomous features, like line keeping and depth 
adjustments, all of Deere’s models still require that a human sit inside. However, 
all major tractor manufacturers have plans and concepts in the works, for future 
full autonomy. Such a tractor that could be controlled remotely or even pre-
programmed would provide significant savings in labor and input costs. 
In the UK, under human supervision, fully autonomous machinery planted, 
maintained and harvested a hectare of barley as part of the Hands Free Hectare 
project without a single human stepping in the field. While there were chal-
lenges with working in wet conditions and sacrificing some yield, the proof of 
concept project shows that it’s theoretically possible to grow and harvest many 
commodities without human intervention. 
Automation doesn’t have to stop with tractors, and it isn’t limited to grains. 
Drones are gaining ground as autonomous vehicles that can provide informa-
tion about the health of crops from above. They can quickly and cost effec-
tively identify problem zones via imagery and infrared analysis and help farm-
ers diagnose issues early on. Drones can also do some of the work typically left 
to airplanes or helicopters, dusting fields or even blowing water off ripe cherry 
trees after a heavy rainfall when the fruits are likely to burst. 
Yamaha Precision Agriculture, for example, is testing a small, remote-
piloted helicopter in Napa Valley that can spray fungicide. Vineyards in Napa 
often have tight row spacing and sometimes grow on steep hillsides. Until now, 
the only way to apply fungicide was for a farm worker to carry a backpack 
sprayer down the rows. Yamaha’s helicopter can apply the fungicide from 
above, simplifying, improving, and speeding the application process. 
Harvesting fruits and vegetables also proves to be a difficult problem to auto-
mate, but several companies are up to the challenge. Harvesting robots must be gen-
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tle with the produce to avoid bruising and with the plant to avoid damage. Abun-
dant Robotics has developed an early version apple picking robot that is gentle and 
precise. Another company, Energid, has a similar solution for picking oranges. Nei-
ther of these solutions is ready for primetime and the complexity of a real orchard. 
Time will tell if they turn into a viable, cost effective solution to a difficult problem. 
Every year, automation technology gets more sophisticated. What was cut-
ting edge just a few years ago (guidance, drive-by-wire, continuously variable 
transmissions, remote sensors) has now become relatively commonplace and 
cost effective. Technological development toward full automation will only 
continue to accelerate as sensing, weather performance, terrain responsiveness 
and proactive autonomous decision making become more sophisticated. 
It’s not outside the realm of possibility that the coming decades could see 
farms managed from afar, with less need for human manual labor and more 
emphasis on human intuition, management and decision making. However, it’s 
still clear that the human element of managing a farm is critical for the foresee-
able future. Automation will enable farmers to scale their operations and be 
more efficient, but with all the complexities of weather and growing, it still 
takes human instincts and decision-making to run a modern farm. 
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Abstract. The article tells us about the newest approach to combine heat 
and power and on-site electric generation that also utilizes the byproduct heat 
for climate control in the greenhouse. 
